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Summary 



The Environmental Protection Agency (EPA) regulates the amount of pollution 
emitted into the atmosphere by stationary combustion sources. To meet these 
regulations, stationary sources use various techniques to reduce air pollutant emissions, 
including installing post-combustion emission control technologies. Some post- 
combustion technologies reduce the emissions of other pollutants besides the one for 
which they are designed. These concomitant reductions are called cobenefits. The EPA 
has proposed regulating mercury emissions from coal-fired electric power plants by 
relying on the results that these post-combustion emission control technologies achieve 
through cobenefits. The appropriateness of using cobenefits to set emission limits, the 
reproducibility and reliability of cobenefits, and the likelihood that new technologies 
specifically designed to reduce mercury emission will be commercially available in the 
near future are issues of congressional interest. This report will not be updated. 



Introduction 

The Environmental Protection Agency (EPA) has proposed regulations to reduce 
atmospheric mercury emission from coal-fired electric power plants, 1 as a plausible link 
exists between methylmercury concentrations in fish, a source of mercury-related health 
effects in humans when consumed, and electric utility mercury emissions. The final EPA 
regulation will provide either a mercury emission rate per generating unit or alternatively 
a national mercury emission cap with tradeable emission credits. For more on the EPA 
Mercury Rule, see CRS Report RL3 1881, Mercury Emissions to the Air: Regulatory and 
Legislative Proposals, by James E. McCarthy and CRS Report RL32273, Air Quality: 
EPA's Proposed Interstate Air Quality Rule, by Larry Parker and John Blodgett. 

These proposals have led to renewed congressional interest in current post- 
combustion emission control technologies. Under the proposed regulatory frameworks, 
the required mercury emission reductions would be realized through cobenefits, 
reductions in mercury which arise as a side effect from current emission control 



1 69 Fed. Reg. 4652-4752, January 30, 2004, and 70 Fed. Reg. 12398-12472, March 16, 2004. 
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technologies designed for capture of other pollutants. This report will discuss these and 
other current emission control technologies and their application to reducing mercury 
emissions from electric utilities. 

Background 

The EPA, under the provisions of the Clean Air Act (42 U.S.C. 7401-7671), has set 
National Ambient Air Quality Standards for six pollutants. These six pollutants, often 
referred to as criteria pollutants, are lead, ozone, nitrogen oxides (NO x ), sulfur dioxide 
(S0 2 ), carbon monoxide, and particulate matter. The degree to which stationary 
combustion sources emit criteria pollutants often depends on the fuel used. For example, 
combustion of fuels containing larger amounts of sulfur-containing compounds may lead 
to greater emissions of sulfur dioxide. Approaches to reduce these emissions include 
pretreatment of fuel, optimization of combustion, and post-combustion control 
technologies. This report focuses solely on post-combustion control technologies. 

The performance of post-combustion emission control equipment depends on many 
factors, including fuel composition, the design of the emission system, the flow speed of 
the flue gases (exhaust), the completeness of the combustion process, and the presence 
of other complementary emission control technologies. Thus, determining the control 
efficiencies for different technologies without empirical testing is very difficult. Control 
efficiency models for a given emission control technology usually contain experimentally 
determined values specific to a particular combustion process. 

Companies that own and operate stationary combustion sources may choose to 
implement different control technologies, so long as pollutant emissions meet the limits 
established in EPA regulations. A company’ s choice of post-combustion emission control 
technology may not be based solely on pollutant control efficiency. Other factors include 
relative costs, both capital and operating; production of additional waste streams, such as 
from technologies using liquid solutions to remove pollutants ; energy use; and technology 
interdependence . 

Post-combustion Emission Control Technologies 

Post-combustion emission control technologies are generally designed to remove a 
particular pollutant, and may be operated in different combinations. An overview of 
select post-combustion control technologies is provided below. 

Selective Reduction for Nitrogen Oxides. Selective reduction techniques 
reduce the amount of nitrogen oxides (NO x ) present in the flue gas through injection of 
ammonia gas, which reacts with the nitrogen oxides to form nitrogen and water vapor. 
There are two types of selective reduction technologies, catalytic and non-catalytic. 
Selective catalytic reduction (SCR) employs a bed of materials, such as specially prepared 
ceramics, which enhances the reaction of ammonia with the nitrogen oxides. Selective 
non-catalytic reduction (SNCR) involves the same process without the assisting bed of 
materials, instead operating at higher temperatures. 

Scrubbers for Sulfur Dioxide. Flue gas desulfurization (FGD) technologies, 
also known as scrubbers, are primarily designed to remove sulfur dioxide from flue gas. 
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Scrubbers fall into two general types: wet and dry. In both cases a material, typically 
powdered or dissolved limestone, reacts with sulfur oxides present in the flue gas, 
forming compounds which are later removed. 

Wet scrubbers spray a liquid mixture into the flue gas. There are many different 
configurations of wet scrubbing technology, but they operate on the same principles of 
gas/liquid interaction. Their energy costs, control efficiencies, and other factors vary by 
particular configuration. Because of the use of liquids in wet scrubbers, handling and 
potential treatment of waste liquids is often a design concern. 

In contrast, dry scrubbers, also known as spray dryer adsorbers (SDA), react 
powdered, dry material with the flue gas. Dry scrubbers usually create significant 
particulate matter during their operation, and are often coupled with a particulate matter 
control technology to remove the additional powdered material. The sulfur dioxide 
emissions reduction in a dry scrubber are generally less than in a wet scrubber, but dry 
scrubber use avoids generating a liquid waste stream. 

Particulate Matter Controls. Three common technologies specifically for 
particulate matter (PM) control are mechanical collectors, electrostatic precipitators, and 
fabric filters. The choice between mechanical collectors, electrostatic precipitators, and 
fabric filters depends on the amount and size of PM generated. PM control is also a 
cobenefit of wet scrubbing. 

Mechanical Collectors. Mechanical collectors, also known as particle scrubbers 
(PS), use gravity or inertia to extract particulate matter from the flue gas. Baffles and 
chambers that allow large particles to settle from the flue gas are examples of mechanical 
collectors. Also in this category are cyclones, in which the flue gas is induced to travel 
in a spiral pattern so that centrifugal force pushes the particulate matter out of the gas onto 
the walls of the cyclone, where it is collected and disposed of. Mechanical collectors are 
most efficient for removal of large particulate matter. 2 In situations where multiple 
emission control technologies are being used, cyclones are sometimes used to remove the 
majority of large particulate matter, with finer particulate matter being reduced 
subsequently by another technology. 

Electrostatic Precipitators. Electrostatic precipitators (ESP) use a strong 
electric field between electrodes to draw particulate matter out of the flue gas. The 
efficiency of this process hinges on several factors, including the length of the precipitator 
(longer precipitators have higher efficiencies), the strength of the electric field (stronger 
electric fields have higher efficiencies), and the electrical resistivity of the particles in the 
flue gas (only particles within a range of electrical resistivity are efficiently removed). 
Electrostatic precipitators are referred to as cold-side (CS-ESP) or hot-side (HS-ESP) 
depending on their location in the flue exhaust stream. Properly designed electrostatic 
precipitators are very effective at reducing particulate matter. Particles removed from the 
flue gas and collected at the electrodes are later removed. 3 



2 Stationary Source Control Techniques Document for Fine Particulate Matter, U.S. 
Environmental Protection Agency, October 1998, Section 5.1. 

3 Stationary Source Control Techniques Document for Fine Particulate Matter, U.S. 
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